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(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent production of an 
undesired current, to reduce the cost and to 
attain a high speed operation by using the circuit 
for an interface connecting circuits operated at 
different power supply voltages. 
SOLUTION: The circuit is provided with pre-buffer 
control circuits C1 , C2 receiving data and an 
enable signal, a 1st pre-buffer PB1 receiving a 
signal outputted from the circuit C1 , providing an 
output of a 1st signal and having P channel 
trans istors(TRs) QP5, QP6, QN4, QN5, a pre-buffer 
PB2 receiving a signal outputted from the circuit 
C2, providing an output of a 2nd signal, a main 
buffer MB1 provided between the circuits PB1, PB2 
and an output terminal I/O and having P channel 
TR0P1 , QN1 , QN2, and P channel TRs QP2-QP4 formed 
on the same N type substrate. 
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1 

HE^urty 7 7fflw\Bi9&&mtiisrzm&mi ©yjA 

2 0DP5 1 ^*JI/7gMOS h^>v ? X^t^lSlX^26D 
NftWMOSh7>vX5' < i:$fl, ftJfSffl 1 <D 
Pft^WMOS h7>yXWS2^N5 : t^ 
JgMOS h 7 >yX^©y- httilBi 1 O^'J A'y 7 

©•wmffi^KSrasn, fWESg2<3P^*;wgM 

mm i oft-^^m^-r^sfrfsm 1 ©yu a^ 7 7 ©ss 
tttc^u Ay 7 7«nniatt*«ai* i/fcflMe* 2 ©yj a* 

y:7 7ffl»fI#*A#;Sn. ^2<7)ft-^$rtti^T^^2 

SSSEEfflS^ <h fg 2 £>ma8«EE*g^ t co m £ Stfll 
£nfcfg3<DP^*;UJfcMOS h7>yX^d:i3^ 
tfS40N^t^WMOS h7>vX^£tl, ftftE 
a3<OPftWiMOS h^>>?X^coy— htelftfE 

ft, IHE»4©Nyt*iHPMOS h7>yX^©y- 

MOS h7>yX^«)-ffl(!:$»«t§S3(Dy-K^ 

KJg^aftT^£llffE^5<£P5 1 ^*;W£MOS 

fg 1 ©sass/EasT- fc»«e$n, k i/o^nem 1 o> 
y— Kic&^an^Eme^p^^u^Mos h ^ 

*«^.sc:t*«p»tT*ta*Ay trials. 
[§S#3I2] SfJE|g2&mg3(2P^*;U^MOS H 



(2) 4 7 ! 8 

2 

[»*a3] >^fWE*lfl!>/-H»C»«sn. 

y- h*t» 1 o)«b«ee«^ Kftttsnfcts 5 ©Nft 

— SB**lfE*5^)N^^*;U»MOS h7>yX^0V 
2 E«(Ottirt A 777 IeISSo 

[ffhJfcSI4] KU^>fttfy--^7><ittE«tta)M»K:St 
*Uc*ttSft. y-H:HE!Bi©yu;ty77lllM 
^^A^^n^SS^N^t^fMOS h^>>*A^ 

[19*^5] KU^>3fttXy-^3&tME«fit<3!)WWcM 

wcffittsn, y- Hzfl9ESB2<B{t4t*Aaaftags 

AafiOA^^nfcf-^s^^nTgfib, ^4 
awa® 3 0y'j/\*7 77 ihjss^ £ tts ti a nfc mes 4 <d 

ft, y— KC«JESB4<Z)|S#«:A*an*fB8'<ON^^ 
t5»*S 3 4^1/ 5 O^-f n*l:E«<!!)Hl*A y 7 7 

:77*W 

40 OS h7>^#i*l»«JB2©Nf t*MPMOS 
h^^X^^Sr^rL, MISS 1 ©PftWMO s 
h7>yX5'Wl2a)N5 : t^MMOS h^^^X 
*<0y-httWEtSlO7 r U /ty77lWBf6A*S 
ft, flaESl<ON^^^;i/?gMOS h7>y7^oy- 

WMOS b7>i?7,?<D-1%£$:&ffiTZ>m2<DS- 
K£ 0 iffiESg l <0«#*W*-r<5iWEJ& 1 coyj A y 7 
70g§<h, 

5/? taEyj a* ^ ymmmt&tfmx Ltz^mm 2 cd^u a 
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3 

©7 »JAy 770B4:, 

» ; FckOaJAt«^-f>Ay77liI»T»t>T, SB 1 © 

$n£®2<2P3^*;U7&MOS h7>^^tS3S 
tf*4©N5 i t*;WSMOS h?^^**!/, WIS 

£5 1 <0fi#*A*aft, ffiK*3<&N^-**JP»MOS 

n, «HBfB4©N^^^»MOS h7>yX^oy- 
h«ffifB^2(Dfi#^A*^n, ffimWZ2(DP^ir*)l 
WOS h^>^^<D-S84:«flB»3(ON^ 1 ^^» 
MOS h^>>?X^©-j® < hS:«JS*rsm3<7)y-H^ 

nt SftfE^ 3 OPft^M OS Y?>*J7*9 
i?X9£* l»EJIIl©^UAy7r«l*Ha»©m*lifc 

ft«A*C4:t*«i:-r*Hl*/ty 7tEIB. 
[S»#«8] MKSii;fttfS2<0P^**;U*MOS h 
9>i?X9£* ffif!BS3, SS4Rtf3i5<0P3 L **;Wg 
MOS H^>> ? X^H^-CDN^S«tC^fig$nT43 

0. y-xa«y-h*»i©*««ffi»^»c««* 
n, kh >^saf5SioP5 1 ^^;u^Mos v?>*j 
7s9<Dy-b\ztsm^nr^m6<DP^^^jimMos h 

•®HAAy7 7inB. 
[0 0 0 1 ] 

[»93<0JR-r*««#»] *5E««fflAAy 7 7 CUBIC 
[0 0 0 2] 

[«*©ttiB] ifi¥, ¥**Jk«iHiBTttffi*fXft:&tf 

[0 0 0 3] L**U cn$TCE<ffl^bnT#/: 5 
V S3. 3 V«<0(K«««flE^<0#fTtt* 



(3) W9 - 6 4 7 1 8 

4 

3. 3 V«®fim«JBETttff3&tfilKdnftJ:9lcKn- 
* ^ 'J 0 & ^ v -f i7 d 7 r o -tr y if <0 fi « M m JEE { t <D Jj 

v-r£o7 r n-fcy-fr«Mt3. 3 v^co<gaag®^Tiftfp 
io *£«t±i;Tt>«. 

[0 0 0 4] d<0«fc37S:«£. !SmMmmTlftf^'r^0 

»fp-raHBA*ii[*a«f ^ct^^ras^i; 
^>o fi«aa«EE-r?»f^-r*0BJc*5ViT, nsBMH^fi 

«»«£E« : P4:<D[Bfc. 7^7 y 7m<D h ^ >v7^ 4: 
LTPftW»MOSh7>yW («T, PPr 

#»n*. ^^fCH n»* : J 1 4:*««JEVssJi^4:© 
MKN^^WgMOS h7>yX^ («T, NJgTr 

[ooos] u^^^ii:^LT«s^nttfe 

affile fcL 3. 3 V^cD{g®ai«/£-Cli!;f^'r^[HlBO'9 

ta*/\*y 7r@Bew5 v»©iBii«a8«mT»fP 

30 "T^J:5iCL3tfc<Z)^*S. L*>U 3. 3 V3?<D{g;® 
JBET»f£T*rt«lElB4:, 5V^AiETUfft-5tB 
*Ay 7r0B4:OratcSEEa:ift0B^S4:^:O, C 
O«JE*SS0B^Ktf &n*C14:^cfcoT, ftfP^ilJS 

[0 0 0 6] ffi*^7 7 7 0ISl:*ViTfitM 

«jS**#Kifc0, HJB7 r o-bX*«*ar{fcU3X h<D± 
5 V«P<DS^iBffi$Wr^ h^>S> 
40 X^m^fe, 3. 3 V«©««««ffiT»i«ftUfc 
h 7 >^ X ^ (rifc A 777 0B^, ^HWrlfSB 
5, 15 1, 619^ "CMOS off chip driver circui 

n^ct^^sB^M^^nxv^p yjA777MP 

Bl It, ^<>Ay770BffiOP»TrQP32S 
^N^TrQN3 2(Offlf:, PJ^TrQP31-QP3 
3X^QP3 4<h, N^T r QN 3 1 4u&*RW'SftTt> 

[0 0 0 7] m^^DO^H^^nTl^^ftKOnSB 
56? HBfCctOJBftSn, ffl**B-?DO<0«flEVout ^VDD 



r 
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>Vout >VDD-Vthp -?7r:2nz>m.mzti.2>£, pm 
T r Q P 3 1 i£3"7~frZ>, ClftlCcfcO. ZffrTvZfmh 
7>^^OPigTrQP3 2(iDy-Ml NfTrQ 
N3 1 Kcfc-SVDD-Vthn ©@ft£-e©35S7!>*ft 3nT 

i§!Stn:co«sgT^->b. m^^Do^e.m!imffivDD 

Vthp ttPJgT r ©MMSEE, Vthn aNITrfflHl 

[0008] sfc. fta©se*OTA^7 7(Hisstc«. *n 

^^4, 9 6 3, 7 6 6^ "Low-voltage CMOS outpu 
t buffer" \Zffl7H2nrch<Dtf$>K), ^-©[5j8&8tf££:ia 

&PMT r QP 4 2&tfNJgT r QN4 7 ©p*-. yjP 
7-y 7 p h^>->*XrS'cDPJgT r QP4 2fflIS*i5V© 
HM«)EVDD5 &$im2t\T£>9 . PiTrQP42«D 

[0 0 0 9] tfJ^J^DOCOSff^5 VfCftSi:, ffi?j 
^TDOKKI^>£&i^sn*:P^TrQP4 1 
>-r-5>o cniCckO. P&T r QP 4 2 ©y— Hc«tB 

*i8fDots(ffli;5 v©mffi#BJfln2n-c:t:7U 

ffiTjag^D VDDSS^©S8lE©a£fti&#. 
ttfg±LftV>. 
[0010] L75>U N)gTrQN4 3-?>NfTrQN 

[0011] 

teffl#^^em^mffi«^©««©ffin&<*£|»it 

f£©0j&f <hfto;t9. ^•5 5 VfflRESWI'Sy- 
h * Jg^-T z&mfi*tk C tfi igy d -fc x co «$8^ 

< ft £* ©H3iaa*<& o 
[0 0 12] *»«tt±K»«KUfi*Tftanfcfe© 

t. a*»?-*>esiB®m«^<D^iiftm«E©«gnc: 

*-«rWltUoo. ilfjiBjf^RCX^X hCO<gi)a*0*Ci 
[0013] 

[SIJg£fl?&-r5*:ao©^g:] *^©U1Aa'7 7 7IeI 

bu. y-^Rtf-r *-y;Mt#£A;>7£n. sgi&tf 

i2ffl7"'JA.777 Mff Stfl*t57 , 'jA'777^l 
WEBS*. gdlE^'J A-y X r^PlHlSS^tBTj LfcttBjfi 

lw^'j/N'-y^rSdfflifi^^ATj^n. mico«^*ffi 
77-r-smi coyjA'-y 7t(hI8st$)ot, fsi©masm 

Sgl&tfSfl2©P^T r t^lS^2C0N^T rt$ 
tL. ftJI2S 1 ©PJ&T r &tfm2 ©NJgT r ©y- J- 



(4) #$¥9-6 4 7 1 8 

6 

2cop^Trcoy-h«^icoy-H»c^$n, me 

ffi 1 ©N^T r coy- K«m 1 comM«JI^tC^$ 
n. 8f!KgS2©P«5T rCO-SgtiffifSSillcONJ&T r CO 
<h £ & £ Sf§ 2 © y - K J; 0 iWtefg 1 ©fi^ £ tB 

Tj-r s 83te^ i co ^ u a* 7 7 ihiss <t . tats y u a* -y x 
7 mwm&wm t) l tzwimm 2 © y u a* y 7 7 mmmn 
*A7j$n, ^2com^-*m73-r5^2coyij/N*.y7 7 

0Bt> Ht}f2|glRc/m2co«^$rA^$n. }fi 3 ©Is 

T. ^lcomi^mJE«Ti:m 2 ©fMR«flE*lr?-i COPTIC 
*J>HC*l*SnfciB3©P»T r t^3Ml40N)g 
Tr£*U flfrSEMS 3 ©PJ&T r ©y- RaftifESg 1 © 
fI*t£A?l£n, mm&3<DN&T r©y- hteSgl © 

sasmjEsg^icSiiasn, wtsm4©N^T r ©y- h 

{ifll!2SI2©{a#£A;>j£ft. SaiE^3©P^Tr©- 

ss <t str tarn 3 © n t r © -as t * gsjgg-r 3 ^ 3 © y - 
f a*i!fli2 m tj^t tc &m $ nt t »* tfrtB y -r > a y 7 7 

falSSi. SfHH^2S:^3©P^T r t|^-©NSSS 
20 (C^fi£$nfc^4. ^5&^6©PJgT r t?*^T, 

y-x^mi ©mas«ffi^(c«^^n. y-h^saiE 

tlT^-595f2^4©P^T r £, V— X#ffigES£ 2 © y 

©PWrt. v-x*tffir8Etia*«Ttc^$n, y- 

h^Sl©aifg«EEi»^tS6fii!$n. HK>*tMf3^ 

i©y-Ktc»^$nfcSfriE^6©p^T r t««r*.T 

J<7 [0 0 14] ^c-Y >/N*-y7 7[HlSS*il!(f^#it:«S8tCft5 
«fc^ft-f ^-y;Wft^SrA73$n. *OU*Ji^tcJBl 

©maimmio feis^mffi^jini^nfe*^-. ms©p 

^Tr*i3j->L. Ul73^©m0£^|g3©P^T r ©y 
^^13 ©PJgT r Sr^hLT® 1 ©miHS/ESsS^--^ 

Mftm«^osniitr<D*"ti»it^n-5 0 m609Pjg 

Trt>t>L, tB73«^©^EE7)^6©P^T r 
T?g2©P7fcT r ©y- h^SlilP$nT^^{C^-7U, 
S2©P^TrtflfflP)gT r tSr^UTmi ©miS 

40 nmz^mtinmt>mtiz><D&®;<z\iifii-cgz < , * 

fc. l^-©NS!S«IC^fig*n7c^2~6©T r ©y- 
hMitmzteWi 1 ©«iSmJEE*®>lSJ;^^mjBEttBJSO 

snt. KjtyD-fcx©ffi$6fb^iHiia-r^c<!:*t-c$ 

•5. 
[0015] 

[^^©iijfi©^] WT. *%w<D~ , £m<DMmiz-D 

^TSISfl UTiK^-r 4. ^ 1 ©5liS©»Slf3tlJ^ 
Ay 77t bT©«8flg©*.^:^-rA^A'.y 7 7 £:<nmm 
*#-rSAtb^/N'-y 7 7fHlSS-C*ip. ^"©«}fiK«0 1 JC 

5tf ^snsi^T^i. 
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[0 0 16] d(7)Affi^/N*^7 7lHlK«, x-*ti52>$g 

EN, AttS^Sg^I/O, y'JAy77HWPElBClR 

y77@8MBl, yyn-y ^7(hISSPB 3, y-f>A 
U/77EH8MB2, P«TrQP2-QP4MQP 
7, N|^TrQN3MQN6-QN8, NjgTrQN 
6-QN8, attRtiAT^S. 

[0017] zfvrtyy7fflw®&c 1 ^-^aj*/ 

< >A-* I N l ©Hia*^ KA*«^<D-*#*ttS 

nttiMf^v-HN i icflissnftNORy-hNR 

li^tn o ^'J/ty7rlMHIIC2tt, -f*— ^ 
^W^AAtt^ENfCAASi^ttSBSntH^iSB^N 

oRy-hNR i ©tt#©A** : Pic*ttanfc-f >a 
9 1 n i ©a**^ t^-tn^tKDA^sB^^ttaan 

ffi*J8fAV-KN2 iCttlSStlfeNANDy-hNA 
l iStfS. 

[0 0 18] yj/ty7ria»PB 1 14. «fi«JEVDD 
*^£»tt«ffiVss«^£0IBfc:P»T r QP 5&tfQ 
P6, N^T r QN4MQN 5 (D^rtl^tKDWiffifim 
^Jl:8»$tlTV^o P^TrQP5S^N»TrQN 
5^- Hetty— HN l#tt«Sn, Nfl£TrQN4 
©y— httfBMEEVDDSB^JcaiKSnTli*. PJE2T 
rQP6CDH l/-f>(hNiT r QN4£> F l"f > ttf~7 
■J Ay 7 7 HHP B 1 <Bffi*y — FN3K#iBStt3n 

[0 0 19] ^JAy77lBlBPB 2tt-f>A— ^ I N 
3ri>Sfifc9, >A-^ I N 3 OA**? tty - FN 2 
KftttSfU ffi**^ ttyjAy^rlHlKPB 2<Dttil) 

y — fn 4 ic«i»anT^a. 

[0 0 2 0] y-f >Ay 77lHlgSMB 1 tt, «21«JEV 
DD*^i*lft*ffiVss*^t©IBk:itW^tt«$nfcP 
J^TrQPl tN^T r QN 1WQN2 <h£*rr&. 

pbt r qp i ©y- my - kn 3 i:»«sn, nj& 

TrQN lOy-mMWBEVDDfll^KlNJBT r QN 

2©y- Ftty- FN4tc-tn-c r n»«$nT^»*. 

[002 1] ££>te, PfTrQPl-QP4, QP6 
WQP7H ftKDNf^xjHfi±i:M$nt^ 
£o Pfl^T r QP 3©y-AttSiKliEEVDDaj^JC, F 

i/< >ii:<DNi^xjnsi:M$nT^5o p^t 

rQP2H y-A*V-FN3lC, y— Fa*tt«ttflE 

vddehfk:, K L/^f >*utB*af I /oi:»«$nT 

PiTrQP4lt KH>^P«TrQP6S 

^qp 7 coy- Ffc&fcgan, y-A^AiU*fflTi/ 

OJ3»«SnTl^. P^TrQP7tt, V— 

•HE VDDJB^fC F K >**Nffl^x;i^»«K:»«snT 

[0 0 2 2 ] NJgT r Q N 3 tty— h ^fjglE VDD38 



(5) ftm¥9 -6 4 7 1 8 
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^KflHRSft* KH>^PlgTrQP4(0KK>(i: 
P^T rQP6a^QP 7(Dy-FJcS^$n, y-X 
*«N»T r QN6-QN8O KK ><hgftR<D--5gt;: 
ftM^nt^^o NiTrQN6-QN8«7-X 

N 6 £>y — F tt y — F N 1 tc, N^TrQN7®y-h 
tty-FN4iC, NiTrQN7©y-htt<>A-^ 
I N4&tfl N5©»«y-Hlc»||SftT^§. «Jn 
Rtt, MS^NJgT r QN 7-QN8 0D FUO&CXy 

[0 0 2 3] C©<fc-5a:SI«*«AS**Jfi(D«j8<Z)A 

Ay770Btt, -f ^-^MMAfciS^ENfcAAS 

TlBIIXttttiAAy 7 7(hJ&£ LTMTSo 

[0 0 2 4] /W U^;KO-f ^-^«*»*tA*Stlfc 
<h£tt* CKBAttiaAy y 7@BUAMy 7rm&£. 

JKommtfi* ^'J/ty77lllllHBC lMC2^tl 
-PtlOia^y- FN 1XCXN2*^UT^U Ay 7r0 
KPBlWPB2ICA^$n^o ^ , J/t777BBP 

Bis^PB2tsg$nfcr-^n tft^eny-K 

N3atfN4S^UWO/ty77lelBMB 1 tCA^J 

an. 7coi6au"<;u**r"r*T f -^^Affi*«» : f i / 
[oo2 5]3stc, n— u^;kd< *— y)im^f)^ * 

Jfl -^UW^A^aB^ENJcAASftfetfttt. A#^- 
^ tttJiHfiRfcy — FN l lin~l/^n:y-KN2 tt 

A-f u^^tc^n-enH^an, y-r >Ay7 7isrttM 

B lCOP^T r QP IRtfNJ&T rQN2fJ»:t7tt 
tttttO* fflSAy77iLTttBffLaiittHi:ft 

CCDif^fCtt. AA;ty7 7lfiIBtLT»*L»« 
ttffifcfc*. Sfi^SB^^AtB^S^lXO^^U-C^ 
— ^^A^an, y«JAy y7lHlKPB 3 £y-f >Ay 
7708MB 2(C e fcf3lSi|i$nTx-^A*^D I «fc 

40 [0 0 2 6] #fC. **Jfi©iJ|l:*5^TP^TrQP 
1-QP4, QP 6WQP 7*«»j5ftSnT^*R|— N 

ffl^x;i/a«xtt«jK«ffivDD»-f ^^K*«at3&<sitn 

anT^siaaa«ffivDD»4 3. 3v<h-r^ 0 
[0027] /N-r u^;uo-r^-y;Kt#^A^anT 

^^7 7 7^1X^1, />0 3. 3Vcomi£^AUi 
50 BMB l*t»fPffjhtttt»C*0, *W!*5AIBA»f I 
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/o^\3. 3 v<Dmj£tfWim2nti&oum&te. pm 

TrQP3^7L, £©V-XK*ttSnfc«««JE 
VDDiJiHF** 6 NHtfx;U*«Xtf K U-f >^co^SS^gg 
nBffjtStlS. L^U P«T r QP 7(±^>LT43 
0, N^^XJUS«^CD3. 3V©«flE<0««3&«fTt)n 

So 

[0028] p - i/^;kd< ant 

P«TrQP4^t>n o cnCiD, Aft 
I /OKSUlDSttTHS 5 V(^)«EE^P*T r Q 

p 4^^LXPmr r qp 7 <Dy-b\zwim^ti, *y 

"TS* £(DI8*, PJgTrQP4S*LTNl'?x;H 

fl/OIC-W^KSftfcPilTrQPK QP2& 
Q P 4 P N«^»*^ LTNffl^x;i/S«^«86^ 

[0 0 2 9 ]fi£oT. AW*tf^ I/Ofc*«Ettl;:<fc 
QP1> QP 2RtfQP40PN«6S*^UTl«d« 

s^asrmiKSJEVDDasB 1 ^s^sss^sfttiiitrc <t 

£KitT^So 

[0 0 3 0] AHi*«f I /OtC5 VCD«EE^ 

Jnanfc»<&, *>tt«l:*SP»TrQP2^ AttJ 
^SST I /0<D 5 VCD^i^PJ^T r QP 1 <Z>y— He 
BlJlJPLTCCOP^T r QP 1 ^^Ct7$^§, m 
tCcfcO, Affl*Sf I /0^6 P*T r Q P 1 S^UT 

[0 0 3 1 ] PJ£T r QP 1 (£>y- hm&TWJ 

5VtC&S<h* t>l/Tt^PiTrQP4^lTA 
ttirtM^F I /Otf) 5 V^fWP^T r Q P 6 <£>y- H 
(C9l»n$n, P»TrQP6^4i:*7n. cto 
T, P»T r QP 6 S^LTAIBSWF I /O© 5 VO 
ttffia*P«T r QP 5©Kl/-f>A,^n5^t«tft 
<♦ P«TrQP 5*^LT«S«ffiVDD* : F'^gfc 

[0 0 3 2] Am^^I/0»C5 VOSEE^WSP^n 
TV>S«£\ P»TrQP6©y-htt«««£EVDD^ 

WJO^ntt^N^T rQN3(JDHK >7Wg$££n 

sstCQRmcte, ffiyiJJCNJgT r QN6-QN BRZft&tn. 

Rd<»RsnTi^. cntc^o, 3ti$nTi^p^ 

T r QP 6 coy- h©«ffi*«ift«EEVssffl^'s5l*tt 
<Ct^pJlilT, P^T r QP 6 &-%£\Zj->£l±Z>C 

[0033] sfc, f\-i\"o\,<j)<i*--7)\,mmfl\-h 
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1/^<;U (3. 3 V) 0)S^SAHiMf I /O^S^ffl 

(hissc i *^6ttA-f i/^0yu;\'7 yytomsmfis 

-HN 1 JCtiU*$nT*50, NigTrQN6(4t>lT 

[0 0 3 4] D-U^KOfi^SrAtUAJS^I/ 
Ort^ffi^-tSif'&te, >W >A*y :7r[H]g&MB 1 <£>N 
/0 J£T rQN2(Oy- Hdtey — HN4cfc0/Wi/^!/ 
(3. 3V) <D«JE^HlfiPSnT*>L, ity-KN 
4 ty- HS<»«SnfcN»T r QN 7 t>t >t<5, $ 
bd, AtB^iffiT- 1 /O^n— u^;Kc^^c<i:*r> < 
>A— ^ I N4<Dm^7ffi!lOSffi^V\< 
n, £(0«ffi&y— HCA;&SnSNJBT r QN7 
>TSo C<D«S3L »RR^*5^T^»tt«8K*<}«*$ 

nr. «fcp»TrQPi*ts4i:*7Lm<tt) 

So 

^ [0 0 3 5] N«T r QN3tt«HttJEVDD«r 

y- McMD£nT^I$*>ttlilC&So IWTr 
QN3^»tt6nTliSdt-C, AtB^fflTI/OfC5 
V<O«EE^9J»lSnT0iS»'&tCt), N^TrQN3C0 
Hffl«JEE#£: ttRT LJfc«JE7&*«StR <D-ffifcEpj!in£ n 

NJ^T r QN6-QN 8(Dy- h • H U>f >RB«EE Vgd 

sct^t^o Ensue * y- HJc«aa«ffivDD*tH3fti 

$tlT^>t^SltC*SN^T r QN 1 MQN4 
[0 0 3 6] ^H^<D^2C0^igO^S|(c<i:Sm 

[0 0 3 7 ] ^^H]Aa*7 ^TlsIBS^iS^^n^^MO 
T-^tBA«fDOtA*$n5. 

DO\Z. < >A-^ I N 6 WNORy- KNR 2 $W 

40 rsy»j ny7TMmm&c 3<oA*«a<»ttanT^ 

So d©yUAy7T«IWlHlBC 3©m*y— HN 1 1 
(C, y— H**»«sanfcP*T r QP 1 6 0!)Wai*^L 
t^UA f 7 7 TtnlKP B 4 CD PJ£T r QP 1 4tf>y- h 

*<»«sn, a ^tctB^y- hn i uc»4y»j/ty77 

iHlgSPB 4<Z)NJ£T r QN 1 4(Oy- h^«$nTti 
So P^TrQP16(OHK>i:P^TrQP 

i 4<oy- H££gMrfsy- Hfcte, nuoxtfy 

-h*<«*«EEVDD38^k:*a»IBanfcP»T r QP 
50 [0 0 3 8 ] ^U/ty77BBPB4»t V-74«N9 
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x;PfflS«fc:8M»S tlfc P WT r QP 1 4 t* PMTr 
QP 1 4©KH p >t»**ffiVss»^i:©m^tf[J(^ 
S^nfcNigTrQNl 35tfQNl 4tt#LT^ 
£o N^T rQNl 3 te, h^Sffittff VDD*SH=- \Z 

[0 0 3 9] *-^;i/m^a*A^£n£^*-7;Mi 

^AfciJB^ENlCM:. 4>n—9 I N7StfNANDy 
- hNA 2 SrW-TS^'JA'y 7r»J»IsI»C 4(OA*« 

[0040] coyu/t? ^rMfftatic 4<Dmtsj- 

KNl 2ICtt, OA-* I N8t*t*M/t-;77 

[0 0 4 1 ] ^'JA77rlilBPB4l:t5Jt5P»T r 
QP 1 4©HK>«!:N»TrQNl 3^KK>i:S 

op»TrQPii©y-^»«snm. *&, 

/— KN 1 3*cfiy-h»c«at«EEVDD«:A*anfcP 
«TrQP120V-X*»«$nWS, *>f>A* 
!7 7 IhISSM B 3 f4» ««tteVDD«^i*»«EEVss» 

^©hhk, ^(DPiTrQPiii, h#t*m 

lEVDDSB^HSlK^nfcNJgT r QN 1 1 ^JA^ 
"7 t IhJ{2& P B 5 (Dtijji / — KN1 4^- h?W8«Sft 
AcNJfcT r QN 1 2 &*ttt^fc»ttSnTtr>*. 
[0 0 4 2] PJ^T r QP 1 1 <hNJgT rQNl 1 CO K 

tcttv-x^mafliEEvDDja^^agiKsnfcp^T r q 

P13©y-h^R$nil^. P^TrQP 
ll-QPU, Q P 1 6 ttH— <0NS!£x^S«k:» 

[0 0 4 3] A-fl/^O-f *--:/;Mt#0W*— ^ 

Ay 7 7 (t LTBfft Stt«lca 0 , D-U"<;K£K* 
-^«^A*Snfc4:*tt#»fPttfflfca-5. 
[0 0 4 4] A-f U^;K^)-f ^1/Sf^$n^« 

*Ufc:/UAy 77«»SWy-KN 1 1MN 1 2 

l:ffi*^n5o A-f u^ka^— ZfrXIrZntzZiZ 
it. K 1 1 B7W U^<;UT/— KN 1 2 teD — 

^•n^n7 p u/ > cy^riEigSPB4S^PB 5 
TS€$nt/-K i 3&uci 4 u-^^^m-^ 

1 4 -f > A y77 IhJRJM B 3 KArtatlT. 

[0 0 4 5] D-l/^;K0^*-^m^A*Sftft 

[0 0 4 6] ^ic, ra-©NS9x;ua«»c»flianfc 

P7£T r QP 1 1-QP 1 4, QPlG^fflCO^T 
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it^^o ffi*i9fO(Z)«ffi*t«ai«EEVDD (3 V) {CP 
J&T r QP 3(^ES<imJEVthp * Jn*_£: 0 fcg 
<KZ>£. Pmr r QP 1 3\$*>L. P«TrQPl 

3oy-xjcaf«anfc«««BEVDD«8 : P«ko, p^t 

r QP 1 3 F l/<>l:M$nfcNl^lJH«[{:i 

««ffivDD^«i&an*. :ntao, ns^x;uss 

[0 0 4 7] PBTrQP12©y-H:tt«S«ffiV 
DD**fflUPSnT*5 0, fcb^SSH^Ort* (VDD-Vthp ) 
10 ±<Dm&\Zfc2>L*>TZ>o P»TrQP12*t>t 
£<h, P»T r Q P 1 1 h ICttUSftfty - HN 

lltWA*fOt^B-«ttl:ft!), PiTrQPl 

[0048] £jt, y-HNi iizH««ttt«sn. y 

-h**»»ShT*«r*>ttllK:»-BP»T r QP 1 6 
tt, ^UAy ^TSPEHlgSC 3<&ffi**>e>»fflfi*t$**£ 
WTUciffSPiT r QP 1 4©y-M:e^L-5^ 
ftlCKttSnTt^S. C^P^T r QP 1 6 (D K l"f > 

iP»T rQP i 4oy-hoBi:y-x^»«snfc 

P*TrQP15H P^TrQP140y-hM^ 
ffi^LPMT r QP 1 4<7>y- h <fc<Bra* fc 

[0049] #cfc, *^jfio«ffitc*5iiT. ;wi/^ji/ 

T-O^O V<Dttgg^^m/EVDD (3. 3 V) \y^)V(Dm 

n&mt}-fz>m&* «jEEVDDu^;u*ffi*-rs«eji^6 

[ElgStCctO 5 V*tHljpSnfcttffl^6mflEVDDU^;i/JC 
5 V^m^tl/tVtm^O VIZ13lZ>®<£\Z 

[0 0 5 0] 5te-J\ fflASfO^o Vt^SSEEVDDU^ 

«)P»TrQP13^>tt!|l:W, CintCcfcO^ N 
ffl*x;i,*Stt«««EEVDD^H34P*n*. 
[0 0 5 1 ] :©ttffij&^, T-^tfj^igfDOCA^ 
l/^;K^f-^D^A^$n§(i:y-KN 1 1 ttA-f u 
^WCfcD. PITrQP 1 4 <hN^T r QN 1 4<DY 
40 — b@&teA-f W<fr\Zfc2>o / — KN13ten— 

P^TrQPl l^>LTtti^)8fO^ 

HMS/EVthp £T±#-t£<h* NI^x;^ffi«7D 
— T->r >^tftfiltCfe^>^ «JEVDDf*ifi(DU^;i,£J|iS 

[0 0 5 2] C^)m*^O^IllEVDDU'S;KDfi#^ 

*snty-K i 3*v\-r u^mc&o, /<w^7 

50 70BMB3©P»TrQPl l*tt7T*. / 
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— KN1 4t£/W l/^H:^oTN«T r QN 1 2fMt 
>?Z>o mJ]ffiTO\Zftm2nT\,>fzmffitfNMT r Q 
N 1 2tc:J:0a:m$nT0 VfC^^o PJgTrQPll 
• -QP1 4 5tfQP 1 6^»fi£^n^NS!^x;US« 

LfrL. m*]ffi?OWmi£ (VDD+Vthp ) tTRC&S 
chP^T r QP 1 3&*>?2>rz&. WtfNSJ^xyU* 

[0 0 5 3] tti^^O^gglElKtCcfcO 5 V&WMZ 

nrz^mf)^mj£vddu^)i^mtir^^mizmii\:'r^ 

PiTrQP12^t>L, y-KN13# 

mti^otmim-^u^jiizf^^xpmr r qp i 

0, N^TrQN14^>tSo P^TrQP12& 
NJ£T r QN 1 3StKQN 1 4<D^mit* 
m^\ZWLfe-rZ>ZL£T\ P^TrQPl l<Dy-hl:K 

[0055] y-HNn^rafficft-st, p^t 

r QP 1 1 teiSffiiafcttffiT*>L, HBrtSB^Otttft* 
\zm&VT)d<Dl"<)l\Zte2> 9 BUjtSt^OW (VDD-Vth 
P ) £TF<E>g:P£Tte, P^T rQPl 2 £QP 1 4 te#= 

tc^-rs* cntc^o, p^TrQPii^y-ht 
[0056] mtiffiTo&sv&wmztitzftmfrzo 

•fi^SVCftStSIt P^TrQP12WQPl 
4^*>ttffilC»0, Pfl^TrQP 1 4 (DY— 

-vthp t&So cinjccfco, y-h»fl:HJctt (sv 

-Vthp ) <DmEE&W1m2tl2> 9 ctot, PiTrQP 

1 4<DH<fiSaEVth#- i 1 . 4 VggK&Scfc? 

KttjrTSiltT?, y-h»fl2HK:3 VSjBAacfcitt 

1 4rtVW U^;Hc&oTN7ET r QN 1 2&*>L* 

[0 0 5 7] &\Z, D — \s*VV<D<1* — :/;ufi*taw* 
-y;i/A^ifflTEN{CA^J^n, f(>rtyyym&M 

feoT, m^^O^SffiVDD^S 5 V^2lbUfc»^ 

P«TrQP14^>LT*50, NITrQP 
l 4<D¥-hmm*-vthp \z$>z>. NS^xyugfcte 
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«EEVDDf*iEET7P— ^-f >^tt|R^»s. U»j|fO 
^VDD^)l/^;U^6 (VDD+Vthp) ^T±#-T/5<h, 
P»TrQP12*<*>t5. cnJCctO, ttJrtSB^O 
t y - HN 1 3 i^BSWl/^tttCa*. P^TrQ 
P14t)t>LT*50, NS!^x;U*Sttffl*JB^O© 

iO, P7£T r QP 1 4 (DWmmfcV thv Ofi- 1 

1. 4 VK&*±-5tC»j£"r*££T\ P^TrQPl 
y0 4<&y- He 3 V*iBx.S<t -5«:i«li«EE*^JP$tlJa: 

[0 0 5 8] D-|/^;po<*-y;H|^^»Sn, 

5 Vs*{tUfc«^tn*r*0, y-hBffcBtK»tr> 

O** (VDD-Vthp ) JWTK&Sch, PiTrQP12 
tt*7LTNS^xyUStRt P»T r QP 1 1 <DY- b 

nuLifi (vDD-vthp) ttifiT? d-tv >yvtm\zte 

20 So 

[0059] j^±o)ck 3 tc, « i Rztm 2 (Dnmomm 

tc^ntf, «jli«£EVDD38 : J t 'N,^FB&«a^iKniitrc: 

v^ffi^aupsn-r, S8i«jbe3. 3v-csaKt*0o 

So cfcoT\ 5 Vttffc<D h7>yX^^Hiit'5^I^ 
[0 0 6 0] miHS/EVDD ( 3 . 3 V) £^3$^ 

J0 ffirt-r**^ ffi*ttNffl^x;u£«'xo«««mvDD 
u ^ *js<d ^flg «t n «n s C7 x jimm^mmms. v dd 

[0 0 6 1 ] 3 etc fi£*ttHJa»^0>«ffiai (VDD- 
Vthp ) ~VDD<0«5Hrtfc:»Si*, -J)VTy*?m<DP 

y^ffl©P»T r $r^LTmaS«JEVDDS8T^S^:S 

<o**fio)«i8-rtt. m i <DmM<Dmm\z&vz>Amj]>i% 

T I/O, ®2<D^Jfi0^ffi{C*5ttSffi^7ig^OCD^n 
-^tloate^O-S V<^ttHJC&S«^TfcoTt)C:<3[) 

[0 0 6 2] ±J6Lfc*lfi«)»l8tt-©WIBT*0, * 

2<7)^JSc0^g8T«, maS^JEVDD^: 3. 3V<hLcn 
cfc OiSVittffiS: 5 Vt LT^2>&Ztl*><D$cm\Z\*mi£ 

50 *><0TfcntfcfcH. ^fc, ^1 CDHigCD^glT^ttS^/N* 
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[0 0 6 3] 

A'777l3Kffltt5i3fflPiT r*«$ntl>5 

fcl4«P^Trt, V-^«^3 ©PJgT r ©y— h 

^(cy- h*^ 1 (DSiligSJEiS^ K H K >7)^ 2 P 
J£T r©y-htC^n-?n^^nfcm6cDP^T r £ 

^8l»D$n^:«^{Cfem3<DP^T r . &-2><,>«:3l 1 & 
[HiB<Z)ffi¥&:K9n 
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[01] *^^wmi<D*igWJgSltcJ;^Atti^/\--7 7 

[0 2] *^^©^2©Hig(D^ffitc«i:^tti^A'-y7 7 

[03] ^*a>(U^/N-.y7 7lHlK««|fi£S:^Lfe[iISS 
0. 

[04] &%:<Dm<Dmtl/-<y 7 7 0SS<£>#$Jijc£^ L£:IeI 

mm. 

io ci~c4 7°vrtv77vmm'& 

IN1-IN8 -fWN'-* 
NRl, NR 2 NORy— h 
N A 1 , N A 2 NANDy-h 

do y-^maas?- 

N1~N4, N11~N14 /— H 
EN m-7~)\,m^AJj3%? 

d i y-^x^ss? 

I/O AHlSif 

o m^ss^ 

^0 PB1~PB5 A* -j 7 7 M®s 

QP1~QP7, QP11~QP15 PJ&Tr 

QN 1 ~QN 8 , QN14 NITr 

MB 1 ~MB 3 *-f >/\*-y 7 7I1ISS 

R set 
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